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IN THE DRAWINGS 
The attached sheet of drawing includes new FIG. 15. This new FIG. 15 does not add 
new matter to the above-referenced application. The changes being submitted will be 
explained in the Remarks Section of the document. 

Attachment: New Sheet ( 1 ) 
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REMARKS/ARGUMENTS 

Favorable reconsideration of this Application, as presently amended and in light of 
the following discussion, is respectfully requested. 

• This Amendment is in response to the Final Office Action mailed on September 23, 
2005. Claims 1-10 are pending in the Application and stand rejected. Claim 1 is amended to 
correct a minor informality and New FIG. 15 and a substitute specification are submitted by 
the present Amendment. 

In the outstanding Final Office Action, the specification, the drawings, and Claims 1- 
10 were objected to; and Claims 1-10 were rejected under 35 U.S.C. § 103(a) as being 
unpatentable over Kimura (U.S. Patent No. 6,460,524). 

As to the objection of Applicants' specification for not being in proper idiomatic 
English, according to 37 C.F.R. §1.121, Applicants have submitted herein a substitute 
Specification in compliance with 37 C.F.R. § 1.52(a) and (b) and respectfully request 
reconsideration of the same. As required, Applicants are submitting both a substitute 
Specification in clean form and another version of the substitute Specification marked up to 
show all changes relative to the previous version. Applicants state that the amendments made 
to the substitute Specification do not add any new matter to this Application and have been 
implemented only to improve the reading of Applicants' Disclosure. 

The amendments to the specification simply further facilitate its reading by several 
references to the figures when several of the elements are discussed. Reconsideration of the 
objection to Applicants' specification is respectfully requested. This is Applicants' second 
effort in addressing the Office's objection to Applicants' disclosure based on a generalized 
statement on the existence of an idiomatic language problem without much guidance on what 
needs to be corrected. Applicants believe that one of ordinary skill in the art is capable of 
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understanding Applicants' invention based on Applicants' disclosure and figures. However, 
if the Examiner believes that further improvements are needed, the indication of specific 
changes needed is respectfully requested. 

As to the objection to Applicants' drawings, Applicants have submitted a new FIG. 
15, illustrating several of the recited elements, such as the main opening, the first case, the 
first portion, the second portion, the communication chamber, etc, in order to address the 
outstanding objection to Applicants' figures. Reconsideration of that objection is respectfully 
requested. Applicants respectfully submit that no new matter has been added to the above- 
referenced application by the replacement drawings submitted. 

Claim 1-10 were objected to because it was asserted that the claims are generally 
narrative and indefinite. Applicants respectfully disagree. For example, Claim 1 recites a 
breather device of an engine comprising a first portion disposed in the crankcase; a second 
portion disposed in the first case; a gasket having first and second communication ports, the 
gasket being disposed between the first and second portions of the breather device and being 
configured to allow flow communication there between via the first and second 
communication ports; and an oil outlet. The oil and a gas in a blow by mixture entering the 
breather device through the main opening and flowing through the first and second portions 
and the first and second communication ports are separated from each other, the separated 
gas leaving the breather device through the gas discharge port, and the separated oil leaving 
the breather device through the oil outlet. 

Claim 1 clearly recites the several features that make up the recited breather device. 
The interrelationship between the different structural features of the device is clearly recited. 
In addition, in the Amendment submitted previously, the claims were substantially amended 
in order to address any indefiniteness issues. As such, if the Office believes that the claims 
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are still generally narrative and indefinite, indication of specific areas needing improvement 
is respectfully requested in order to expedite the prosecution process of this application. 

In view of the present amendment, it is believed that all pending claims are definite 
and no further rejection on that basis is anticipated. If, however, the Examiner disagrees, the 
Examiner is invited to telephone the undersigned who will be happy to work with the 
Examiner in a joint effort to derive mutually acceptable language. 

As to the rejection of Claims 1-10, Applicants respectfully submit that Kimura does 
not support a prima facie case of obviousness of the invention recited in the presently 
amended Claims 1 and 5. This is so because this reference does not teach or suggest all the 
claimed features. 

According to a feature of the invention as set forth in Claim 1 , a breather device is 
recited, comprising, a first portion disposed in the crankcase; a second portion disposed in the 
first case, the second portion comprising a main opening and a gas discharge port connected 
to the intake system, and the main opening facing the cam chamber; a gasket having first and 
second communication ports, the gasket being disposed between the first and second portions 
of the breather device and being configured to allow flow communication there between via 
the first and second communication ports; and an oil outlet. An oil and a gas in a blow-by 
mixture entering the breather device through the main opening and flowing through the first 
and second portions and the first and second communication ports are separated from each 
other, the separated gas leaving the breather device through the gas discharge port, and the 
separated oil leaving the breather device through the oil outlet. 

The outstanding Office action acknowledges that Kimura does not teach first and 
second communication ports, a main opening located in a second portion, and a relationship 



10 



*1 

Application No. 10/749,395 

Reply to Office Action of September 23, 2005 

between the breather device and the other components of the engine. In addition, Applicants 
note that Kimura does not use a gasket, but a partitioning plate 70. 

In addition, Applicants respectfully submit that Kimura does not disclose a first 
portion disposed in the crankcase. As clearly shown in FIG. 1 of Kimura , the blow-by gas 
separator of Kimura is mounted on top of the engine's head and not having a first portion 
disposed in the crankcase as recited in Applicants' claims. As shown in FIG. 1 of Kimura , 
the crank gear 20 and crank shaft 19 are disposed toward the bottom of the engine and the 
blow-by separator is disposed on the top thereof. As such, besides the many features 
acknowledged by the office that are not being taught or disclose by Kimura , the lack of use of 
a gasket, that reference cannot render obvious the invention of Claim 1 because it does not 
teach or disclose a first portion disposed in the crankcase. 

Accordingly, Kimura does not render obvious the invention recited in Claim 1 . 
Claims 2-4 and 9 should be allowed, among other reasons, as depending either directly or 
indirectly from Claim 1, which should be allowed as just explained. 

In addition, Claims 2-4 and 9 are further considered allowable as they recite other 
features of the invention that are not disclosed, taught, or suggested by the applied references 
when those features are considered within the context of the subject matter recited in 
independent Claim 1 . 

As to Claim 5, Applicants respectfully submit that the outstanding Office Action fails 
to follow the required procedure to reject a claim containing means-plus-function language 
by disregarding the structure disclosed in Applicants' specification corresponding to the 
recited language according to the provisions of 35 U.S.C. §112, sixth paragraph. 1 

1 "The broadest reasonable interpretation that an examiner may give means-plus-function language is that 
statutorily mandated in paragraph six. Accordingly, the PTO may not disregard the structure disclosed in the 
specification corresponding to such language when rendering a patentability determination." MPEP § 2181, 
citing In re Donaldson Co., 16 F.3d 1 189, 29 USPQ2d 1845 (Fed. Cir. 1994). 
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In addition, a prima facie case of equivalence has not been made in the outstanding 
Office Action because the outstanding Office Action is devoid of any explanation and/or 
rationale as to why several elements in the device of Kimura are equivalent the structural 
features disclosed corresponding to the recited friction. 2 

In particular, the outstanding Office Action is devoid of an explanation or rationale to 
explain: (1) how the device of Kimura performs an identical function substantially the same 
way to produce substantially the same results as the breather device of the present invention; 3 
(2) how one of ordinary skill in the art recognizes the interchangeability of the elements of 
Kimura to the ones disclosed in Applicants' specification; 4 (3) how the differences between 
elements in Kimura and corresponding elements disclosed in Applicants' specification are 



2 MPEP § 2183 requires that an Examiner "provide an explanation and rationale in the Office Action as to why 
the prior art element is an equivalent." 

3 A showing that "the prior art element performs the identical function specified in the claim in substantially the 
same way, and produces substantially the same results as the corresponding element disclosed in the 
specification" would be sufficient to support a conclusion that elements in the cited reference would be 
equivalents to the recited elements. See, for example, MPEP § 2183, citing Kemco Sales, Inc. v. Control Papers 
Co., 208 F.3d 1352, 54 USPQ2d 1308 (Fed. Cir. 2000). 

4 A showing that "a person of ordinary skill in the art would have recognized the interchangeability of the 
element shown in the prior art for the corresponding element disclosed in the specification" would be sufficient 
to support a conclusion that elements in the cited reference would be equivalents to the recited elements. See, 
for example, MPEP § 2183, citing Caterpillar Inc. v. Deere & Co., 224 F.3d 1374, 56 USPQ2d 1305 (Fed. Cir. 
2000); Al-Site Corp. v. VSI Int' I, Inc., 174 F.3d 1308, 1316, 50 USPQ2d 1 161, 1 165 (Fed. Cir. 1999); 
Chiuminatta Concrete Concepts, Inc. v. Cardinal Indus. Inc., 145 F.3d 1303, 1309, 46 USPQ2d 1752, 1757 
(Fed. Cir. 1998); Lockheed Aircraft Corp. v. United States, 193 USPQ 449, 461 (Ct. CI. 1977); and Data Line 
Corp. v. Micro Technologies, Inc., 813 F.2d 1196, 1 USPQ2d 2052 (Fed. Cir. 1987). 
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insubstantial; 5 or (4) how elements in Kimura are structural equivalents of the corresponding 
elements disclosed in Applicants' specification. 6 

Given the acknowledged and the above-noted differences, Applicants respectfully 
submit that the device of Kimura does not perform the identical function substantially the 
same way to produce substantially the same results as the breather device of the present 
invention. Moreover, Applicants submit that one of ordinary skill in the art would not 
recognize the interchangeability of elements in the device of Kimura with the elements 
disclosed in Applicants' specification and would not have found the differences between 
elements in Kimura and corresponding elements disclosed in Applicants' specification 
insubstantial because of their structural differences as summarized hereinabove. 

Given the above-summarized differences in structures, operations, and purposes of the 
invention of Kimura and Applicants' invention, Applicants respectfully submit that the Office 
has not carried its burden as required for the proper rejection of Claim 5. Claims 6-8 and 10 
should be allowed at least because of their dependency from Claim 5. 

For the foregoing remarks, Applicants respectfully request withdrawal of the rejection 
of Claims 1-10 under 35 U.S.C. § 103(a). 

The present amendment is submitted in accordance with the provisions of 
37 C.F.R. §1.116, which after a Final Rejection permits entry of amendments placing the 



5 A showing that "there are insubstantial differences between the prior art element and the corresponding 
element disclosed in the specification" would be sufficient to support a conclusion that elements in the cited 
reference would be equivalents to the recited elements. See, for example, MPEP § 2183, citing IMS 
Technology, Inc. v. Haas Automation, Inc., 206 F.3d 1422, 1436, 54 USPQ2d 1129, 1138 (Fed. Cir. 2000); 
Warner-Jenkinson Co. v. Hilton Davis Chemical Co., 1 17 S. Ct. 1040, 41 USPQ2d 1865, 1875 (1997); Valmont 
Industries, Inc. v. Reinke Mfg. Co., 983 F.2d 1039, 25 USPQ2d 1451 (Fed. Cir. 1993); and Caterpillar Inc. v. 
Deere & Co., 224 F.3d 1374, 56 USPQ2d 1305 (Fed. Cir. 2000). 

6 A showing that "the prior art element is a structural equivalent of the corresponding element disclosed in the 
specification" would be sufficient to support a conclusion that elements in the cited reference would be 
equivalents to the recited elements. See, for example, MPEP § 2183, citing In re Bond, 910 F.2d 831, 15 
USPQ2d 1566 (Fed. Cir. 1990). 
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claims in condition for allowance or in better form for consideration on appeal. 7 As the 
present amendment is believed to overcome the outstanding objections, to satisfy the changes 
requested by the Office, and to present remarks showing that the outstanding rejection under 
35 U.S.C. § 103(a) to be lacking, the present amendment places the application in condition 
for allowance of in better form for consideration on appeal. It is therefore respectfully 
requested that 37 C.F.R. § 1.1 16 be liberally construed, and that the present amendment be 
entered. 

Consequently, in view of the present amendment, no further issues are believed to be 
outstanding in the present application, and the present application is believed to be in 
condition for formal Allowance. A Notice of Allowance for Claims 1-10 is earnestly 
solicited. 

Should the Examiner deem that any further action is necessary to place this 
application in even better form for allowance, the Examiner is encouraged to contact 
Applicants' undersigned representatives at the below listed telephone number. 



Respectfully submitted, 



OBLON, SPIVAK, McCLELLAND, 



Customer Number 




22850 



Registration No. 25,599 



Tel: (703)413-3000 
Fax: (703)413 -2220 
(OSMMN 06/04) 



Robert T. Pous 
Registration No. 29,099 
Attorneys of Record 



G JM/RTP/MQM : fin 



I:\ATTY\MQM\24 , S\247238US\Amd 12-23-05.DOC 



7 See, for example, MPEP §714.12. 
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SUBSTITUTE SPECIFICATION MARKED-UP COPY 

BREATHER DEVICE OF ENGINE 

BACKGROUND OF THE INVENTION 
Field of The Invention 

The present invention relates to a breather device of an 
engine. 
Related Art 

In an engine of a vehicle, for example, a motorcycle, a gas 
accompanying a pressure generated within a cylinder bore leaks out 
into a crankcase little by little though through a gap between a 
piston and the cylinder bore. Further, since the pressure of the gas 
within the crankcase always changes in correspondence to a sliding 
motion of the piston, the pressure of the gas, so-called a blowby gas 
within the crankcase, in a sealed state, prevents the motion of the 
piston. Accordingly, it is necessary to provide a means for 
separating a spray-like (sprayed) oil component (an oil mist) mixed 
in the blowby gas from a gas component as well as releasing the 
pressure within the crankcase to an external portion, that is, a 
breather device. 

In order to improve a gas-liquid separating performance fa— 
gas liquid s e parating p e rformance) of the oil component in the 
blowby gas, it is desirable to increase a capacity of a breather 
chamber constituting the breather device, and to form an inner side 
of the breather chamber in a labyrinth structure. 

As an example of a specific structure of the breather device, 



there is a structure in which a PCV chamber (corresponding to the 
breather chamber) having a plurality of baffle plates arranged in a 
zigzag manner in an inner portion thereof is arranged on an engine, 
and an expansion chamber within the crankcase. and the PCV 
chamber are connected by a suction tube, for example, shown in 
Japanese Patent Laid-Open (KOKAI) Publication No. SHO 61- 
118521. 

As shown in Japanese Utility Model Laid-Open (KOKAI) 
Publication No. HEI 2-46012, there is a structure in which a balance 
gear chamber is formed in one side of the engine by a crankcase and 
a gear cover connected to the crankcase via a gasket, a breather 
chamber sectioned by the gasket is formed in the crankcase and the 
gear cover, and the breather chamber and the balancer gear chamber 
are communicated through a breather passage. 

In rec e nt davs Recentl y , an atmospheric pollution is prevented 
by reflowing the blowby gas to an air cleaner go as to 
recombustion for reburning . 

However, in the breather device described in Japanese Patent 
Laid-Open Publication No. SHO 61-1 18521, since the breather 
chamber is provided separately from the engine and is connected 
thereto by means of suction tube, the number of parts and 
assembling steps are increased, which causes a cost increase. 

SUMMARY OF THE INVENTION 
The present invention was conceived by taking the matters 
mentioned above into consideration, and an object of the present 
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invention is to provide a breather device e £for an engine in which a 
high gas-liquid separating performance can be achieved by a simple 
and compact structure. 

Another object of the present invention is to provide a 
breather device e- ffor an engine for a vehicle capable of providing a 
high rigidity and excellent durability, providing a power unit having 
light weight and compact structure, achieving a design e£ having a 
low gravity point by utilizing the power unit, and obtaining a good 
running stability, even if the vehicle has a small-diameter wheel. 

These and other objects can be achieved according to the 
present invention by providing, in one aspect, a breather device e£in 
an engine, connected to an engine suction system, in which a 
breather chamber for separating a blowby gas generated inside a 
crank chamber of an engine into gas and liquid is formed so as to 
face to a mating face of a plurality of cases, including a crankcase, 
connected to each other via a gasket, and a communication port i-s- 
formed t-e-on the gasket, through which the blowby gas comes and 
goes in a space in the plurality of cases to thereby carry out the 
gas-liquid separation of the blowby gas, wherein a cam chamber 
receiving a cam for driving a valve train provided for a cylinder 
head of the engine is arranged at a connection portion of the 
plurality cases including the crankcase in a sectioned manner kj- 
adjacent to the crank chamber in an axial direction of the crankshaft, 
and the breather chamber is formed above the cam chamber, said 
breather chamber being provided with a main opening so as to face 
to the cam chamber. 
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In another aspect, the above objects can be also achieved by 
providing a breather device e4in an engine, connected to an engine 
suction system, in which a breather chamber for separating a blowby 
gas generated inside a crank chamber of an engine into gas and 
liquid is formed so as to face to a mating face of a plurality of 
cases, including a crankcase, connected to each other via a gasket, 
and a communication port i-s-formed toon the gasket, through which 
the blowby gas comes and goes in a space in the plurality of cases 
to thereby carry out the gas-liquid separation of the blowby gas, 
wherein said breather chamber is sectioned in adjacent to the crank 
chamber and is arranged in adjacent to an upper side of another 
communication chamber, a main opening of the breather chamber is 
formed so as to face to the another chamber, a communication port 
for communicating the breather chamber and an oil pan formed in a 
bottom portion of a plurality of cases with the gasket is arranged 
near a lowermost end of the breather chamber, and the 
communication port is formed in a manner overlapping with a rib 
defining the breather chamber from the oil pan so as to reflow an oil 
component, which is subjected to gas-liquid separation in the 
breather chamber, from the communication port to the oil pan. 

In these aspect, the cam chamber may be separated into one 
chamber communicated with a valve train chamber receiving the 
valve train and another chamber by the gasket interposed between a 
plurality of cases, both the chambers being communicated through 
an opening portion formed in the gasket, and a main opening of the 
breather chamber formed so as to face to the cam chamber may be 
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arranged on the another chamber side. 

The engine performs a splash lubrication within the crank 
chamber, an oil passage for introducing a lubricating oil from an oil 
pan within the crank chamber to the valve train chamber is formed, 
and a communication passage for communicating the valve train 
chamber with the cam chamber is formed so as to communicate the 
lubricating oil and the blowby gas from the valve train chamber. 

A plurality of cases may include a front crankcase and a rear 
crankcase forming the crankcase, and a magnet case connected from 
a side portion of the crankcase, and the breather chamber is formed 
so as to face to a mating face of these three cases. 

As described above, in accordance with the breather device of 
the present invention, it is possible to obtain a labyrinth structure 
having a high gas-liquid separating performance while 
comparatively simplifying the structure of the case itself. It is 
also possible to reduce an amount of the oil component in the 
blowby gas flowing into the breather chamber and to restrain the oil 
component from flowing out to an intake system. 

It is also possible to obtain a high supporting rigidity of the 
crankshaft, effectively utilize a dead space around the cam chamber 
in comparison with a locus of a crank web received in the crank 
chamber, and it is also possible to make the power unit compact. 

Furthermore, it is possible to improve an effect of flowing 
the blowby gas into the breather chamber in the opposite direction 
to the relief of the oil component, it is easy to form the opening in 
the gasket and to control the position, and it is possible to restrain 
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the oil component from flowing out to the intake system. The 
relief of the separated oil component moves downward as a wall 
flow along the gasket and never ascend again. 

In addition, it is possible to temporarily buffer the blowby 
gas not only from the crank chamber but also from the valve train 
chamber in the cam chamber so as to take in the breather chamber 
and improve the gas-liquid separating performance. 

Still furthermore, it is possible to arrange the rib to the 
mating face position at a time of mating a plurality of cases, secure 
a sealing property of these cases near the coupling position and 
improve a sound insulating property. An internal face of a 
plurality of cases becomes complex, which can contribute to a 
labyrinth structure having a high gas-liquid separating performance. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a left side elevational view of a scooter type 
motorcycle showing an embodiment of a breather device of an 
engine in accordance with the present invention; 

Fig. 2 is a perspective view of a vehicle body frame as seen 
obliquely from a rear side; 

Fig. 3 is a plan view of the motorcycle shown in Fig. 1; 

Fig. 4 is a front elevational view of the motorcycle shown in 

Fig. 1; 

Fig. 5 is a left side elevational view of a power unit, in an 
enlarged scale; 

Fig. 6 is a plan view of the power unit; 
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Fig. 7 is a cross sectional view taken along a line VII-VII in 

Fig. 5; 

Fig. 8 is a cross sectional view taken along a line VIII-VIII 
in Fig. 7; 

Fig. 9 is a right side elevational view of a crankcase, in a 
state of seeing the crankcase from a mating face to a magnet case; 

Fig. 10 is a perspective view of the magnet case, in a state of 
seeing through the mating face of the magnet case to the crankcase 
from a right side surface of the magnet case; 

Fig. 11 is a right side elevational view of a gasket interposed 
between the crankcase and the magnet case; 

Fig. 12 is a perspective view of a state in which the magnet 
case is put on the crankcase via the gasket, as seen from a right side 
surface of the crankcase; 

Fig. 13 is a cross sectional view taken along a line XIII-XIII 
in Fig. 1 2; an-d- 

Fig. 14 is a view as seen from an arrow XIV in Fig. 8 ; and 

Fig. 15 illustrates a perspective view of an embodiment of the 
breather device of the invention . 

DESCRIPTION OF THE PREFERRED EMBODIMENT 
An preferred embodiment of a breather device of the present 

invention will be described h e r e und e r with reference to the 

accompanying drawings. 

Fig. 1 is a left side elevational view showing an embodiment 

of a scooter type motorcycle to which the present invention is 
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applicable, and as shown in Fig. 1, a motorcycle 1 has a vehicle 
body frame 2. Fig. 2 is a perspective view of the vehicle body 
frame 2 as seen obliquely from a rear side. 

As shown in Figs. 1 and 2, the vehicle body frame 2 is 
constituted by a down tube 4 which extends obliquely toward a rear 
downward side from a head pipe 3 and is bent on the way so as to 
approximately horizontally extend toward a rear side. A pair of right 
and left main frames 5, which temporarily extend rearward from a 
rear end of the down tube 4, extend approximately vertically toward 
an upper side and, thereafter, extend approximately horizontally 
again toward a rear side. 

As shown in Fig. K a A- seat 6 is arranged on a seat rail 
portion 5a above the main frame 5, and a fuel tank 7 is arranged in 
a lower portion of the driver seat 6. 

A pair of right and left front forks 8 are pivotally attached to 
the head pipe 3 provided in a front end of the down tube 4 so as to 
freely rotate to right and left sides, a front axle shaft 9 is installed 
in lower end portions of both the front forks 8, and a front wheel 10 
is rotatably supported by the front axle shaft 9. A handle bar 11, 
meters 12 and the like are provided in an upper portion of both the 
front forks 8, and the front wheel 10 is steered to the left and right 
sides through the operation of the handle bar 11. In this case, for 
example, a drum type front brake 13 is coaxially provided to the 
front wheel 1 0. 

On the other hand, a pair of right and left stay frames 14_ 
(Figs. 1 and 2) , bent in an approximately V shape in a side view, are 
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provided in a rear portion of the main frame 5 so as to extend 
toward a rear downward direction. One of the stay frames 14 is 
provided with a discontinuous portion in a front side lower portion 
thereof. Support stays 15 are respectively provided in the bent 
portions of both the stay frames 14, and a rear wheel 17 is rotatably 
pivoted by a rear axle shaft 16 installed between the support stays 
15. In this case, for example, a drum type rear brake 18 is 
coaxially provided in the rear wheel 17. 

A battery case 19 (Fig. H is installed between the right and 
left stay frames 14, in an exposed manner, close to an upper side of 
an upper middle portion of the stay frame 14 positioned in the rear 
lower portion of the fuel tank 7, and a battery (not shown) is 
received in an inner portion thereof. 

According to the present invention, the rear wheel 17 of the 
motorcycle 1 employs a suspension structure without a cushioning 
device such as a shock absorber or the like which has been used 
conventionally in a lot of the same type of motorcycles, and an 
impact applied from a road surface or the like can be buffered by a 
tire elasticity of the rear wheel 17 and the driver seat 6. In the 
case that the impact from the road surface is great, the impact can 
be buffered by a body flexibility of the vehicle body frame 2 itself 
and a rider. 

Fig. 3 is a plan view of the motorcycle 1 shown in Fig. 1, and 
Fig. 4 is a front elevational view of the motorcycle 1 shown in Fig. 
1. The vehicle body frame 2 is covered by a vehicle body cover 20 
from a front portion thereof to a center portion, and an outer 
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appearance of the vehicle is structured by the vehicle body cover 20, 
as shown in Figs. 1, 3 and 4. The vehicle body cover 20 is 
structured by assembling a plurality of cover elements. The cover 
elements are specifically structured by a front leg shield 21, a rear 
leg shield 22 (Fig. 3) and the like. 

The portion between the driver seat 6 and the handle bar 11 is 
largely curved toward the downward direction (Fig. 1) , and a rear 
leg shield 22 provided with a step board portion 22a (Fig. 3) on 
which a rider puts both feet is arranged in a bottom portion thereof. 
The rear leg shield 22 is arranged so as to cover a horizontal 
portion of the down tube 4 from the upper side thereof, and a front 
portion thereof rises upward so as to cover a rear portion of the 
rising portion of the down tube 4 and a rear portion of the head pipe 
3 (Fig, n . 

The front leg shield 21 is arranged on a side opposite to the 
rising portion of the rear leg shield 22 with respect to the head pipe 
3, and the front leg shield 21 is fixed in such a manner as to cover 
the head pipe 3 and the front fork 8 from the front side (Fig. 1 ) . In 
this case, the cover elements are molded by a plastic resin material, 
for example, a PP resin, an ABS resin or the like. 

A head light 23 is provided in the front leg shield 21 just 
above the front wheel 10, and a pair of right and left front turn 
signal lights 24 are provided in the front leg shield 21 above the 
head light 23. On the other hand, a carrier frame 25 is detachably 
mounted between a rear end of a seat rail portion 5a of the main 
frame 5 and a support stay 15 of a stay frame 14, and a rear carrier 
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26 is provided on the carrier frame 25 at the rear portion of the 
driver seat 6. 

A pair of right and left rear turn signal lights 27 and a 
combination lamp 29A constituted by a tail/stop lamp 28 arranged 
between the rear turn signal lights 27 are provided at a rear portion 
of the carrier frame 25. When disassembling the carrier frame 25, a 
combination lamp 29B is arranged at a rear portion of the driver 
seat 6, as shown in an imaginary line (a chain double-dashed line) 
in Figs. 1 and 3 . 

As shown in Figs. 1 and 3, a power unit 30 is arranged on a 
lower rear side of the step board portion 22a. Fig. 5 is an enlarged 
left side elevational view of the power unit 30, and Fig. 6 is a plan 
view thereof. 

As shown in Figs. 5 and 6, the power unit 30 is integrally 
provided with an engine 31, a transmission case 32 extending 
rearward from one side of the engine 31 (i.e., a left side in the 
present embodiment), and a magnet case 33 arranged in one side of 
the engine 31 (I.e., a right side in the present embodiment). 

The power unit 30 is also provided with suspension bosses 34 
on an upper surface thereof, for example, in a plurality of right, left, 
front and rear positions. More specifically, the suspension bosses 34 
are arranged in front and rear sides and at a portion therebetween at 
the end portions of the transmission case 32 and the magnet case 33 
constituting both side portions of the power unit 30. 

In the present embodiment, for example, a suspension boss 
34a in a front portion and a suspension boss 34b in a middle portion 
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are attached and fixed to a suspension bracket 35 (refer to Fig. 2) of 
the main frame 5. A suspension boss 34c in a rear portion is further 
attached and fixed to the suspension bracket 35 of the stay frame 14, 
respectively. Further, by supporting the power unit 30 by means of 
suspension bosses 34, the discontinuous portion provided to the stay 
frame 14 is supplemented, for example, by the transmission case 32 
constituting the power unit 30, and the rigidity thereof is achieved 
by forming an annularly closed structure. In this case, the 
suspension boss 34 may be constituted, in one side, by a single 
suspension boss, not by a plurality of suspension bosses, at front 
and rear portions. 

The power unit 30 can be suspended at both end positions in a 
vehicle width direction by the arrangement of these suspension 
bosses 34 and a support span can be secured to be long even in the 
case that the power unit 30 has a compact structure, so that a high 
supporting rigidity can be obtained. 

Next, as shown in Figs. 5 to 8, the engine 31 structuring the 
power unit 30 is mainly constituted by a crankcase 36, a cylinder 
block 37 and a cylinder head 38. The cylinder block 37 is provided 
in a front portion of the crankcase 36 approximately horizontally, in 
a state of being tilted slightly upward in the present embodiment, 
and the cylinder head 38 is provided in a front portion of the 
cylinder block 37. 

The crankcase 36 is separated into two pieces in a 
longitudinal direction by a mating face 40 which is orthogonal to a 
cylinder axis 39 (refer to Fig. 8) and is constituted by a front 
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crankcase 36F in a front side and a rear crankcase 36R in a rear side. 
A cylinder block 37 is integrally formed in the front crankcase 36F. 
Further, a crankshaft 41 is arranged horizontally on the mating face 
40 of the crankcase 36 in the vehicle width direction, that is, in a 
direction orthogonal to a vehicle travelling direction. 

A pair of crank webs 41a (Fig. 8) are formed approximately 
in a middle portion of the crankshaft 41 so as to be apart from the 
crankshaft 41 in an axial direction, and a crank pin 41b is 
eccentrically formed therebetween. A journal portion 41c (Fig. 7) 
in an outer side of the crank web 41a in the crankshaft 41 is 
rotatably supported, for example, by a pair of right and left ball 
bearings 42 provided in the crankcase 36 (Fig. 7) . 

On the other hand, a piston 44 is slidably inserted to a 
cylinder 43 formed in an inner portion of the cylinder block 37, and 
a piston pin 44a of the piston 44 and a crank pin 41b of the 
crankshaft 41 are connected by means of connection rod 45, 
whereby a reciprocal motion of the piston 44 within the cylinder 43 
is converted into a rotational motion of the crankshaft 4 1 (Fig. 8) . 

The transmission case 32 connected so as to cover 
approximately an entire side surface from the left side of the 
crankcase 36 is covered by a transmission cover 46 so as to form a 
belt chamber 47 in an inner portion thereof, and a V-belt type 
automatic transmission device 48 is arranged in the belt chamber 47_ 
(Fig. 7) . The transmission case 32 and the transmission cover 46 
are formed in an approximately oval shape extending back and forth 
in a side view, and a rear end thereof is lapped over a front portion 
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of the rear wheel 17 in a side view (refer to Fig. 1). 

The belt chamber 47 is designed to have a large capacity, has 
a heat insulation and sound insulation structure so as to reduce an 
interaction between the crankcase 36 and the transmission case 32 
and to secure a location space for a bearing 49, a seal member 50 
and the like. As shown in Fig Figs . 5 and 7 , a lower end of the 
transmission cover 46 is set above lowermost end surface of the 
crankcase 36, and an upper end of the transmission cover 46 is also 
set above the upper end surface of the crankcase 36 and below the 
upper end of an intake system 51 ( Fig. 1 3 as mentioned below). A 
V-belt 52 ( Fig. 7, as mentioned below) received in the belt chamber 
47 can be designed to have a sufficient length for obtaining a 
durability, and a sufficient bank angle can be secured, whereby it is 
possible to prevent an interference with a road surface generated at 
a time when the vehicle is tilted. 

As shown in Fig. 7, a drive pulley 53 of the V-belt type 
automatic transmission device 48 is mounted to the crankshaft 41 
close to the transmission case 32, i.e., to a left end portion in the 
present embodiment. Further, a driven pulley 55 is rotatably 
supported to a driven shaft 54 provided at a rear portion of the 
transmission case 32, and the driving force of the engine 31 is 
transmitted to the driven pulley 55 from a drive pulley 53 through 
the V-belt 52. In other words, the crankshaft 41 is a main driving 
shaft of the V-belt 52, and the driven shaft 54 is a driven shaft of 
the V-belt 52. 

The driving force of the engine 31 transmitted to the driven 
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pulley 55 is then transmitted to the driven shaft 54 through a 
centrifugal clutch mechanism 56 arranged coaxially with the driven 
shaft 54. The driven shaft 54 is rotatably pivoted to the 
transmission case 32, for example, by a ball bearing 49, one end of 
the driven shaft 54 protrudes toward a center side in the vehicle 
width direction, and a reduction gear case 57 is provided between 
the protruding portion of the driven shaft 54 and the crankshaft 41 
slightly close to the driven shaft 54. 

As also shown in Fig. 7, aA- drive shaft 58 corresponding to a 
reduction shaft is arranged within the reduction gear case 57 in 
parallel to the crankshaft 41 and the driven shaft 54, above the 
crankshaft 41 and the driven shaft 54, approximately at the same 
height as the rear axle shaft 16, though not shown in detail, and is 
operatively connected to the protruding portion of the driven shaft 
54 via the reduction gear 59. Further, the drive shaft 58 is 
rotatably pivoted to the reduction gear case 57, for example, by a 
ball bearing 60, one end of the drive shaft 58 protrudes toward an 
outer side in the vehicle width direction, and a drive sprocket 61 is 
provided in the protruding end. 

A driven sprocket, not shown, is provided in the rear wheel 
17 in a manner that the driving force of the engine 31 is transmitted 
to the rear wheel 17 by winding a drive chain 62 around both the 
sprockets. In this case, the drive shaft 58 is positioned on the 
forward side from the driven shaft 54, whereby it is possible to 
make a longitudinal length of the power unit 30 short and compact, 
and it is also possible to secure a length of the drive chain 62. 
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Further, the drive shaft 58 is arranged approximately at the same 
height as the rear axle shaft 16, ensuring the height of the drive 
chain 62 transmitting the power to the rear wheel 17 having a small 
diameter from the road surface. 

Since there is provided no member corresponding to a swing 
arm which has been conventionally employed for the same type 
machines as the vehicle, a positional relation between the drive 
shaft 58 and the rear axle shaft 16, that is, a distance between these 
shafts does not basically change regardless of the running state of 
the vehicle. 

The power unit 30 is provided with a kick-type engine 
starting device 64 having a kick pedal 63 (Figs, 1, 3, 5. 6, and 7) . 
The kick pedal 63 constituting the engine starting device 64 is 
arranged to the side portion of the transmission cover 46 and is 
provided so as to extend out in a longitudinal direction in a 
rearward ascended state. 

A base end portion 63a of the kick pedal 63 is pivoted to the 
transmission cover 46 between the drive pulley 53 and the driven 
pulley 55 and at an inner position of the V-belt 52. A free end 
portion of the kick pedal 63 is positioned in a side upper portion at 
a rear end of the transmission cover 46 and has a foothold portion 
63b having an upside down bowl shape. 

On the other hand, a main stand 65 (Fig. 1 ) is provided on a 
lower side of the power unit 30. A base end portion 65a of the 
main stand 65 is pivoted so as to be acceptable in the lower surface 
of the power unit 30 toward a stand boss 66 formed on a rear side 
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from the base end portion 63a of the kick pedal 63 (Fig. 5) . Further, 
a position of a lower inner surface of the footrest portion 63b is set 
so as to almost overlay with the upper end portion 65b of the main 
stand 65 (refer to Fig. 3) under a received state (refer to Fig. 1), 
and the upper end portion 65b of the main stand 65 bent 
approximately in an L-shape at a time of receiving the main stand 
65 is brought into contact with the lower inner surface of the 
footrest portion 63b of the pedaled-down kick pedal 63, thereby 
restraining a kicking motion. 

The magnet case 33 connected to cover approximately the 
entire side surface from the right side of the crankcase 36 is 
covered by a magnet cover 67 (Fig. 7) so as to form a magnet 
chamber 68 in an inner portion thereof, a magnet device 69 is 
received in the magnet chamber 68, and a right end portion of the 
crankshaft 41 is connected to the magnet device 69. 

As described above, the power unit 30 has an approximately 
H-shaped -structure, in a plane, which clamps and reinforces the 
mating face and the opening end of the longitudinally separated 
crankcases 36 by the right and left transmission cases 32 and the 
magnet cases 3 3 . 

Fig. 9 is a right side elevational view of the crankcase 36 in a 
state of seeing the crankcase 36 from the mating face to the magnet 
case 33. Fig. 10 is a perspective view of the magnet case 33, in a 
state of seeing the mating face of the magnet case 33 to the 
crankcase 36 from the right side surface of the magnet case 33. 
Fig. 11 is a right side elevational view of a gasket 70 interposed 
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between the crankcase 36 and the magnet case 33. Fig. 12 is a 
perspective view of a state in which the magnet case 33 is put on 
the crankcase 36 via the gasket 70, as seen from the right side 
surface of the crankcase 36. Fig. 13 is a cross sectional view taken 
along a line XIII-XIII in Fig. 12. 

As shown in Figs. 6 to 13 9, 12, and 13 , an oil pan 72, a cam 
chamber 73 and a breather chamber 74 are formed in a space 
between the crankcase 36 and the magnet case 33 with holding the 
gasket 70 therebetween, by putting the magnet case 33 on the 
crankcase 36 via the gasket 70 and arranging reinforcing ribs 71A to 
71E in both the cases 33 and 36. 

Since the engine 3 1 is provided with a lot of sliding 
(slidable) portions and rotating (rotatable) portions inside the 
engine, a lubricating oil is supplied to each of these portions by 
utilizing a lubricating device, whereby a friction resistance in each 
of the portions can be reduced in accordance with the operation of 
the lubricating oil to thereby achieve an effective function of the 
engine 31 sufficiently. 

The oil pan 72 constituting the lubricating device is 
integrally formed in the lower portions of the crankcase 36 (the 
front crankcase 36F on the front side and the rear crankcase 36R on 
the rear side , as shown, for example, in Fig. 9 ) and the magnet case 
33 all around both the cases 33 and 36. Further, the oil pan 72 is 
arranged on the lower side of the crankshaft 41 just below from the 
front side of the crankshaft 41 and the rear side. The oil pan 72 is 
also formed in a lower portion of a crank chamber 75 receiving the 
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crank web 41a of the crankshaft 4 1 (Figs. 7 and $) . 

As shown in Fig. 8, a lubricating oil 76 is regularly reserved 
near the mating face between the front crankcase 36F and the rear 
crankcase 36R near a position just below the crankshaft 41 in the 
oil pan 72, and a splash lubrication is executed by an oil scraper 77 
constituting another lubricating device which extends from a large 
diameter end portion 45a of the connection rod 45 toward a lower 
side having a forward directing small angle. 

An inner portion of the oil pan 72 is provided with a rib- 
shaped baffle plate, not shown, extending in a vertical direction and 
the vehicle width direction so as to separate the inner portion of the 
oil pan 72 into front and rear sides. The oil pan 72 is integrally 
provided with a rib-shaped baffle plate 78 (Fig. 8) extending from 
the front side toward the rear side and in the vehicle width direction 
so as to separate the inner portion into upper and lower sides. 

Further, it is possible to restrain an excess swinging motion 
and deflection of the lubricating oil 76 caused by the oscillation of 
the vehicle in the front, rear, right, left, upward and downward 
directions during the vehicle traveling, by the baffle plates 78, and 
it is also possible to secure a good lubricating performance. 

The rear lower portions of the rear crankcase 36R and the 
magnet case 33 extend out to the lower side of the drive shaft 58 
(refer to Figs. 6 and 8) and is structured so as to protect the drive 
sprocket 61 against the road surface, and it is hence possible to 
sufficiently secure the capacity of the rear oil pan 72 on the rear 
side of the crankshaft 41. 
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The oil pan 72 is separated into the right and left parts, that 
is, in the vehicle width direction, by the gasket 70 interposed 
between both the cases 33 and 36. However, the upper and lower 
sides of the oil surface are communicated through an opening 
portion 79A formed in the gasket 70 (Figs. 1 1 and 12) . 

Furthermore, the oil pan 72 close to the crankcase 36 is 
sectioned into a side of the crank chamber 75 and an outer side 
thereof by means of partition wall 80, a communication port 81A is 
bored to the partition wall 80, and both the oil pans 72 are 
communicated on both the upper and lower sides of the oil surface_ 
(refer to Fig. 12) . 

As shown in Fig. 6, an oil filling port 82 for the lubricating 
oil 76 is provided to an upper corner portion of the rear side surface 
in the magnet case 33, and the oil filling port 82 and the drive chain 
62 are respectively designed set so as to be arranged on the outer 
side of the vehicle body frame 2 and on the inner side of the vehicle 
body frame 2 in a state of mounting the power unit 30 to the vehicle 
body frame 2, though not shown in detail. 

The crankshaft 41 is arranged so as to rotate toward the rear 
side, and the oil scraper 77 splashes the lubricating oil 76 within 
the oil pan 72 toward the upper side while pressing the lubricating 
oil 76 toward the front side, thereby making it possible to supply 
the lubricating oil 76 to each of the portions of the cylinder block 
37 and the cylinder head 38 arranged on the front side of the 
crankshaft 41 (refer, for example, to Fig. 8) . 

Further, the entire of th e engine 31 is lubricated through the 
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supply of the oil in the form of a_wave to each of the driving 
devices positioned on the lower side in the inner portion of the 
engine 31, and mixed wet atmosphere oil supply of the gas and the 
oil component (the oil mist) in the gas to each of the driving 
devices positioned on the comparatively upper side in the inner 
portion of the engine 31. In particular, a portion near an exhaust 
passage 83 ( refer to Fig. 8, as mentioned below), at which a large 
amount of calorific power is generated, is arranged on the lower 
side of the vehicle, and an effective cooling performance can be 
achieved, as well as good lubricating performance at this position in 
comparison with the other positions. 

In the embodiment mentioned above, although there is shown 
the example of the splash type oil lubricating method of the engine 
31, it may be possible to adopt tJb-e-lubricat ing systems which ar e 
arranged in the inner portion of the magnet case 33 int e nsiv e ly for 
intensive lubrication purposes . For example, as shown in Fig. 10, 
there may be adopted a structure in which a strainer 84 is provided 
so as to face to a bottom portion of the oil pan 72, an intake side oil 
passage 85 and an exhaust side oil passage 86 are formed in 
cooperation with the magnet case 33 and the gasket 70, and the 
lubricating oil is supplied to each of the portions of the engine 31 
by using an oil pump, not shown. 

The engine 31 used in the present embodiment is, for example, 
a four-stroke-cycle single cylinder engine of a small displacement 
(equal to or less than 125 cc, such as 50 cc) provided with an OHV 
type valve train 87 (Fig. 7) , and an air-cooled type engine 31 which 
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is provided with a plurality of cooling fins 88 in the cylinder block 
37 and the cylinder head 38 (Figs. 7, 9, and 12) , In this case, the 
air-cooled cooling mechanism may be formed as a water-cooled type 
provided with a cooling system such as a water jacket or the like as 
occasion demands. 

Fig. 14 is a view as seen from an in the direction of arrow 
XIV in Fig. 8. As shown in Figs. 7, 8 and 14, a valve train 
chamber 89 receiving the valve train 87 is formed in a front portion 
of the cylinder head 38 and closed by a cylinder head cover 90. 
Further, a combustion chamber 91 is formed in the cylinder head so 
as to align with the cylinder 43, and an ignition plug 92 is 
connected to the combustion chamber 91 from an outer side. 

An intake passage 93 and the exhaust passage 83, which are 
connected to the combustion chamber 91, are formed within the 
cylinder head 38. The intake passage 93 is open toward an upper 
side of the cylinder head 38, whereas the exhaust passage 83 is open 
toward a lower side of the cylinder head 38. Further, an intake valve 
94 and an exhaust valve 95, which open and close both the passages 
83 and 93, are provided within the cylinder head 38 in parallel to 
each other via a valve guide 96. 

The cam chamber 73 (Fig. 7) is integrally formed in the front 
crankcase 36F and the upper portion of the front portion in the 
magnet case 33 so as to extend along both the cases 33 and 36. The 
cam chamber 73 is provided in parallel to the crank chamber 75 (Fig. 
8) in an axial direction of the crankshaft 41 and is sectioned by the 
partition wall 80 (Fig. 9) which separates the oil pan 72 into the 
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right and left sections, i.e., in the vehicle width direction. 
Furthermore, a communication port 81B (Figs. 9 and 1 2) is bored in 
the partition wall 80 which sections the cam chamber 73 and the 
crank chamber 75, and both the chambers 73 and 75 are structured 
such that both the gas and the lubricating oil 76 can go and come, 
so that the cam chamber 73 forms another chamber which is 
communicated in adjacent to the crank chamber 75. The cam 
chamber 73 is separated into the right and left sections, i.e., in the 
vehicle width direction by the gasket 70 interposed between both 
the cases 33 and 36. However, they are communicated through an 
opening portion 79B (Fig. 11) formed in the gasket 70. In this case, 
one of the ball bearings 42 pivotally supporting the crankshaft 41 is 
supported by the partition wall 80 sectioning the cam chamber 73 
and the crank chamber 75. 

As shown in Figs. 7, 9. and 12, a A- camshaft 97 is arranged in 
the cam chamber 73 in parallel to the crankshaft 41. A pair of 
valve moving cams 98 is provided on the camshaft 97 in adjacent 
thereto in an axial direction, and a cam driven gear 99 is provided 
as one united body or integrally provided with the camshaft 97. On 
the other hand, a cam drive gear 100 is provided as one united body 
or integrally provided with the crankshaft 41 on the crankshaft 41 
just behind the cam driven gear 99. Furthermore, both the cam 
gears 99 and 100 are operatively connected to thereby transmit the 
rotating force of the crankshaft 41 to the camshaft 97. 

A pair of rocker arms 101 constituting the valve train (valve 
moving mechanism) 87 are supported to the valve train chamber 89 
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within the cylinder head 38 to be swingable by a rocker shaft 102 
which is provided in parallel to an approximately vertical surface 
passing through the cylinder axis 39 and offset to a right side , as 
shown in Fig. 7 . The intake valve 94 and the exhaust valve 95 are 
also provided so that the valve axes are in parallel to the 
approximately vertical surface passing through the cylinder axis 39. 
Further, a pair of upper and lower push rods 103a and 103b (Fig. 
1 2) are arranged so as to be in parallel and be offset to the right 
side with respect to the approximately vertical surface passing 
through the cylinder axis 39. The ignition plug 92 is provided so 
as to face to the combustion chamber 91 from an opposite side of 
the push rods 103a and 103b with respect to the cylinder axis 39. 

A pair of upper and lower rod chambers 104a and 104b, which 
communicate the cam chamber 73 with the valve train chamber 89, 
are formed in a taper shape in the cylinder head 38 and the cylinder 
block 37 in a manner such that a cross sectional area becomes 
smaller from the valve train chamber 89 toward the cam chamber 73^ 
as shown in Fig. 12 . The rod chambers 104a and 104b are 
structured such that an upper side and a lower side are designed 
respectively as an intake push rod chamber 104a and an exhaust 
push rod chamber 104b, and the intake push rod 103a and the 
exhaust push rod 103b are inserted respectively thereinto. 

The valve moving (train) cam 98 (Fig. 1 2) is operated to 
move forward and backward the push rods 103a and 103b by means 
of the cam follower 105 in the axial direction thereof in accordance 
with the rotation of the camshaft 97 and to swing the rocker arm 
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101. Further, the intake valve 94 and the exhaust valve 95 within 
the cylinder head 38 are operated so as to be opened and closed in 
accordance with the swinging motion of the rocker arm 101. 

An oil passage 106 for introducing the lubricating oil 76 from 
the oil pan 72 to the valve train chamber 89 is formed to a position 
further below the exhaust push rod chamber 104b and close to the 
exhaust valve 95 . as shown in Fig. 8 . Furthermore, two rod 
chambers 104a and 104b mentioned above form the communication 
passage arranged so as to extend vertically as viewed within the 
cylinder head 38 and the cylinder block 37 and extend 
longitudinally forward and backward together with the oil passage 
106. 

In addition to the pressure feeding of the lubricating oil 76 in 
response to the rotation of the crankshaft 41, the lubricating oil 72 
is smoothly supplied and discharged to and from the valve train 
chamber 89, through these three passages 104a, 104b and 106, in 
accordance with the oil oscillation and flow caused by the 
acceleration and deceleration of the vehicle. 

All of these three passages 104a, 104b and 106 are opened to 
the valve train chamber 89 in one end, other ends of two upper and 
lower rod chambers 104a and 104b are opened to the cam chamber 
73, and another end of the oil passage 106 is opened to the crank 
chamber 75, respectively, so that it is possible to preferably secure 
the circulating performance of the droplet and atomized lubricating 
oil 76. 

When employing the method of using the oil pump mentioned 
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above for the lubricating method of the engine 31, the structure can 
be simplified so as to restrain an occupied space, for example, by 
coaxially arranging the oil pump with the camshaft 97 so as to drive 
the oil pump thereby. The oil passage 106 introducing the 
lubricating oil 76 from the oil pan 72 mentioned above to the valve 
train chamber 89 may be connected to the oil pump. 

As shown in Figs. 1 and 3, a bulg e portion 22b bulged so as 
to extend upward in the longitudinal (forward and backward) 
direction is formed in a center portion of the rear half portion of the 
step board in the width direction, and the intake system 51 is 
arranged in the upper portion of the power unit 30 within the bulge 
portion 22b. As shown in Fig. U T-the intake system 51 is mainly 
constituted by a carburetor 107, and an air cleaner 108 connected to 
an upstream side (rear portion) of the carburetor 107 by an outlet 
pipe, not shown, and an intake pipe 109 extends from a downstream 
side (front portion) of the carburetor 107 toward a front side so as 
to be connected to an intake passage 93 (Fig. 8) on an upper surface 
of the cylinder head 38 from the upper side thereof. 

On the other hand, as shown in Figs. 1, 3 and 4, an exhaust 
system 110 is arranged on the lower side of a front half portion of 
the step board. The exhaust system 110 is constituted by an 
approximately cylindrical muffler 111 which is arranged in an offset 
manner on the right side below the step board portion 22a and 
extends in the longitudinal direction of the vehicle along the step 
board portion 22a. 

An exhaust pipe 112 which is connected to the exhaust 
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passage 83 of the cylinder head 38, temporarily extends obliquely 
toward the front downward side, thereafter, extends approximately 
horizontally in the left side of the muffler 111 toward the front side, 
is bent approximately in U-shape toward the rear side at the rear 
portion of the front wheel 10 and is then connected to a front end of 
the muffler 111. 

In the four-stroke-cycle engine 31, the gas of a pressure 
generated in the combustion chamber 91, that is, the blowby gas, 
leaks in the crank chamber 75 little by little with passing through 
the gap between the piston 44 and the cylinder 43. 

Further, the power unit 30 shown in the present embodiment 
is provided with a breather device 113 corresponding to a 
mechanism so as to separate the blowby gas into gas and liquid so 
as to reflow the gas component to the intake system 51, in general, 
the air cleaner 108, to again feed to the combustion chamber 91 so 

as to reheat, and to reflow the oil component to the oil pan 72. 

The breather device 113 is illustrated in detail in Fig. 13 and Fig. 
15 illustrates the relationship of the breather device 113 with 
respect to other engine parts, such as the crank case 31. the cam 
chamber 73, the magnet case 33. 

As shown in Figs. 9 to 1 3 and 1 5 , the cam chamber 73 in the 
connection portion between the front crankcase 36F and the magnet 
case 33 is sectioned into a cam chamber 73C close to the crankcase 
36 and a cam chamber 73M close to the magnet case 33 by the 
gasket 70 interposed between the crankcase 36 and the magnet case 
33, which are communicated with each other through an opening 
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79B formed to the gasket 70. 

The breather chamber 74 constituting the breather device 113 
is formed on the upper side of the cam chamber 73 of the connection 
portion between the crankcase 36 and the magnet case 33. The 
breather chamber 74 is sectioned into a breather chamber 74C close 
to the crankcase 36 and a breather chamber 74M close to the magnet 
case 33 by the gasket 70 , as shown in Fig. 13 and 15 . 

The breather chamber 74C close to the crankcase 36 is 
arranged all around the front crankcase 36F and the rear crankcase 
36R, as shown in Figs. 9 , 12, €t&4- 13 , and 15 so as to form a front 
breather chamber 74CF and a rear breather chamber 74CR. 
Furthermore, the breather chamber 74C is sectioned into the oil pan 

72 and the cam chamber 73 by a rib 71A provided on the rear side 
around the crankshaft 41 and a rib 71B extending from the rib 71A 
toward a peripheral edge portion of the rear crankcase 36R. 

On the other hand, the breather chamber 74M close to the 
magnet case 33 is sectioned into the oil pan 72 and the cam chamber 

73 by a rib 71C provided on the rear side around the crankshaft 41 
and front and rear ribs 71D and 71E extending from the rib 71C 
toward a peripheral edge portion of the magnet case 33, as shown in 
Figs. 10 and 13. 

The breather chamber 74M is sectioned into a front breather 
chamber 74MF and a rear breather chamber 74MR by a rib 71F 
extending toward the peripheral edge portion of the magnet case 33 
from the rib 71C. The rib 71C is arranged on the rear side around 
the crankshaft 41 between the front and rear ribs 71D and 71E 
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extending from the rib 71C provided on the rear side around the 
crankshaft 41 toward the peripheral edge portion of the magnet case 
33. 

The front rib 71D extending from the rib 71C provided on the 
rear side around the crankshaft 41 toward the peripheral edge 
portion of the magnet case 33 is formed with a notch 114 
corresponding to a main opening of the breather chamber 74 which 
communicates the front breather chamber 74MF with the cam 
chamber 73 . as shown in Figs. 13 and 15 . 

As shown in Figs. 1 to 1 3 and 1 5 , a communication port 81C, 
which communicates the front breather chamber 74MF disposed near 
the magnet case 33 with the front breather chamber 74CF disposed 
near the crankcase 36, is formed in the gasket 70. On the other hand, 
a communication port 81D, which communicates the rear breather 
chamber 74CR close to the crankcase 36 with the rear breather 
chamber 74MR close to the magnet case 33, is formed therein. 

A communication port 81E, which communicates the rear 
breather chamber 74CR disposed close to the crankcase 36 and the 
rear breather chamber 74MR disposed close to the magnet case 33 
with the oil pan 72 as shown in Fig. IK is formed in the gasket 70 
so as to overlap with the rib 71B. The rib 71B extends from the rib 
71A provided on the rear side around the crankshaft 41 close to the 
crankcase 36 toward the peripheral edge portion of the rear 
crankcase 36R, and the rear rib 71E also extends from the rib 71C 
provided on the rear side around the crankshaft 41 close to the 
magnet case 33 toward the peripheral edge portion of the magnet 



29 



case 3 3 . 

In this case, the communication port 81E for communicating 
the rear breather chamber 74CR close to the crankcase 36 and the 
rear breather chamber 74MR close to the magnet case 33 with the 
oil pan 72 is designed so as to have a diameter smaller than those of 
the other communication ports 81C and 81D provided in the gasket 
70. This communication port 81E is arranged near the lowest end 
of the breather chamber 74. 

A gas discharge port 115 (Figs. 1 0 and 1 2) is formed at the 
peripheral edge portion of the magnet case 33 above the rear 
breather chamber 74MR close to the magnet case 33, and a breather 
unit 116 is connected to the gas discharge port 115 from the outer 
side thereof. In this arrangement, a breather pipe, not shown, 
extends toward the air cleaner 108 from the breather unit 116. 

As shown in Figs. 9, 10 and 12, a plurality of bolt bosses 117 
for bolts, not shown, for connecting the front crankcase 36F, the 
rear crankcase 36R, the crankcase 36 and the magnet case 33 are 
provided near the mating face between the front crankcase 36F and 
the rear crankcase 36R and the peripheral edge portions of the 
crankcase 36 and the magnet case 33. Further, as shown in Fig. 11, 
insertion holes 118 for the bolts mentioned above are formed to the 
gasket 70 so as to correspond to the respective bolt bosses 117. 

The breather device of the present invention of the structure 
mentioned above will operate in the following manner. Flow paths 
are generally illustrated in Figs. 13 and 15. 

The gas of the pressure generated in the combustion chamber 
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91, that is, the blowby gas, leaks out into the crankcase 36 little by 
little through the gap between the piston 44 and the cylinder 43 in 
accordance with the operation of the engine 31. The blowby gas 
contains the gas component and the oil component (the oil mist), 
and flows, for example, into the cam chamber 73 from the crank 
chamber 75 via the communication port 81B formed in the partition 
wall 80 sectioning the cam chamber 73 and the crank chamber 75. 

The blowby gas flowing into the cam chamber 73 flows into 
the front breather chamber 74MF from the cam chamber 73M 
through the notch 114 corresponding to the main opening of the 
breather chamber 74 provided to the front rib 71D, as shown in Figs. 
12 and 13, and then flows into the front breather chamber 74CF and 
the rear breather chamber 74CR disposed close to the crankcase 36 
from the communication port 81C provided to the gasket 70. 

The blowby gas flowing into the breather chamber 74C close 
to the crankcase 36 then flows into the rear breather chamber 74MR 
close to the magnet case 33 from the communication port 81D 
provided in the gasket 70. The blowby gas is separated into the 
gas component and the oil component (the oil mist) during the 
reciprocation between the breather chamber 74C close to the 
crankcase 36 and the breather chamber 74M close to the magnet case 
33 with holding the gasket 70 therebetween as mentioned above. 

Accordingly, the gas component is discharged from the gas 
discharge port 115 above the rear breather chamber 74MR close to 
the magnet case 33 so as to flow back to the air cleaner 108 via the 
breather union 116 and the breather pipe, not shown, and is fed 
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again to the combustion chamber 91 so as to be reheated. 

Furthermore, the oil component (the oil mist) forms the 
droplet and flows back to the oil pan 72 from the communication 
port 81E for communicating the rear breather chamber 74CR and the 
rear breather chamber 74MR with the oil pan 72. 

The cam chamber 73 is provided to the connection portion 
between the crankcase 36 and the magnet case 33 corresponding to 
another case in parallel to the crank chamber 75 in the axial 
direction of the crankshaft 41. The cam chamber 73 is also 
sectioned by the partition wall 80 separating the oil pan 72 into 
right and left sections. The breather chamber 74 constituting the 
breather device 113 is formed above the cam chamber 73. It is 
therefore possible to effectively utilize the dead space around the 
cam chamber 73 in comparison with the locus of the crank web 41a 
received in the crank chamber 75. 

As a result, it is possible to restrict the vertical size of the 
engine 31, shorten the axial size of the crankshaft 41 including the 
auxiliary machine such as the magnet device 69, make the power 
unit 30 compact, prevent the interference with the road surface even 
when a vehicle having the comparatively small-diameter wheels 10 
and 17 such as of the present invention is tilted, and secure a 
sufficient bank angle. 

Since the floor surface of the step board portion 22a does not 
ascend even in the case that the power unit 30 is disposed on the 
lower side of the step board portion 22a, the rider's usability is not 
deteriorated. Further, since the ball bearing 42 axially supporting 
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the crankshaft 41 is supported by the partition wall 80 sectioning 
the cam chamber 73 and the crank chamber 75, it is possible to 
obtain a high rigidity of the crankshaft 41. 

Since the breather chamber 74 is arranged in adjacent to the 
upper portion of the cam chamber 73, not the crank chamber 75, as 
the other chamber adjacently communicated to the crank chamber 75, 
and the main opening (i.e., notch 114) of the breather chamber 74 is 
disposed so as to oppose to the cam chamber 73, it is possible to 
reduce the amount of the oil component (the oil mist) in the blowby 
gas flowing into the breather chamber 74 and to restrain the oil 
component from flowing out to the intake system 51. 

Furthermore, on the basis of the structure of the breather 
chamber 74 using a plurality of ribs 71A to 71E and communication 
ports 81C to 81E utilizing the gasket 70 interposed between the 
crankcase 36 and the magnet case 33, it is possible to realize the 
labyrinth structure having the high gas-liquid separating 
performance while comparatively simplifying the structure of both 
the cases 33 and 36 themselves. 

Moreover, since each of the portions of the engine 31 is 
lubricated by the oil component in the blowby gas through the 
splash lubrication by the oil scraper 77 provided to the large end 
portion 45a of the connection rod 45 in the crank chamber 75, it is 
possible to achieve the gas-liquid separating effect greater than that 
achieved by the forced lubricating method. 

On the other hand, the communication port 81E for 
communicating the breather chamber 74 and the oil pan 72 with the 
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gasket 70 is arranged near the lowest end of the breather chamber 
74. The communication port 81E is formed so as to overlap with the 
rib 71B and the rib 71E sectioning the breather chamber 74 from the 
oil pan 72 and to have the smaller diameter than the other 
communication ports 81C and 81D provided in the gasket 70. 
Accordingly, the oil component (the oil mist) separated from the 
blowby gas in the breather chamber 74 forms the droplet so as to 
flow back to the oil pan 72 through the communication port 81E. 

With structure for relieving the separated oil component, in 
addition to the communication port 81E formed in the gasket 70, the 
opening area of the communication port 81E is narrowed by the rib 
71B and the rib 71E in both the cases 33 and 36, so that the flowing 
of the blowby gas into the breather chamber 74 in the opposite 
direction to the relief of the oil component can achieve high 
efficiency. Moreover, it is easy to form the opening in the gasket 70 
and to control the position thereof, and it is also possible to 
restrain the oil component from flowing out to the intake system 51. 

Furthermore, since the gasket 70 is continuously provided up 
to the bottom portions of both the cases 33 and 36, the relief of the 
separated oil component descends as the wall flow along the gasket 
70 and never ascend again. 

The cam chamber 73 is separated into the right and left 
sections by the gasket 70 interposed between the crankcase 36 and 
the magnet case 33, and is communicated by the opening portion 
79B formed in the gasket 70. The main opening (the notch 114) of 
the breather chamber 74 is provided on the side of the breather 
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chamber 74M close to the magnet case 33. According to this 
arrangement, the main opening (the notch 114) of the breather 
chamber 74 is positioned to the place sectioned and formed as the 
other chamber from the cam chamber 73, which is formed as another 
chamber from the crank chamber 75, the labyrinth structure is 
further complicated and the gas-liquid separating performance can 
be further enhanced. 

Since the position at which main opening (i.e., notch 114) of 
the breather chamber 74 is positioned is different from the position 
at which the sliding or rotating device are accommodated, the oil 
component can be prevented from flowing into the breather chamber 

74 in an improved manner. 

Furthermore, the engine 31 performs the splash lubrication 
within the crank chamber 75, it is possible to provide the oil 
passage 106 introducing the lubricating oil 76 from the oil pan 72 in 
the crank chamber 75 to the valve train chamber 89 of the cylinder 
head 38. The rod chambers 104a and 104b for inserting the push 
rods 103a and 103b formed by communicating the valve train 
chamber 89 with the cam chamber 73 are formed as the 
communicating passage for the lubricating oil 76 and the blowby 
gas from the valve train chamber 89. Accordingly, it is possible to 
temporarily buffer the blowby gas not only from the crank chamber 

75 but also from the valve train chamber 89 in the cam chamber 73 
so as to take in the breather chamber 74. It is also possible to 
improve the gas-liquid separating performance. 

Still furthermore, the breather chamber 74 is formed so as to 
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face to the mating face between the crankcase 36 constituted by a 
plurality of cases, that is, the front crankcase 36F, the rear 
crankcase 36R and the magnet case 33. Therefore, the ribs 71A to 
71E can be provided in correspondence to the position of the mating 
face at a time of mating the magnet case 33 to the crankcase 36 
from the direction of the mating face. It is possible to secure the 
sealing property of these three cases near the bonding position and 
also possible to improve a sound insulating property. 

Further, since the bolt bosses 117 for the bolts for connecting 
these three cases are provided in the orthogonal two directions, the 
internal shapes of these three cases become complex, which can 
contribute to the labyrinth structure having the high gas-liquid 
separating performance. 

On the other hand, the power unit 30 is not covered entirely 
by the vehicle body cover 20, and the exhaust system 110 is 
arranged separately in the front side of the power unit 30. Therefore, 
the breather chamber 74 formed along the outer surface of the 
magnet case 33 tends not to be affected to the heat of the engine 31 
and the exhaust gas and is cooled by the ambient air, so that the 
high gas-liquid separating performance is obtainable. Furthermore, 
since the rod chambers 104a and 104b for inserting the push rods 
103a and 103b used as the communicating passage of the blowby gas 
are formed in the cylinder block 37 and the cylinder head 38 
provided with the cooling fin 88, the gas-liquid separating 
performance in the rod chambers 104a and 104b can be also 
improved. 
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Still furthermore, the oil pan 72 is separated into the right 
and left sections, that is, in the vehicle width direction, it is 
possible to make small the size of the crank chamber 75 in the 
vehicle width direction, so that even when the vehicle is tilted 
during the traveling, the amount of swing motion of the lubricating 
oil 76 inside the oil pan 72 becomes less. In this case, in order to 
prevent the lubricating oil 76 from swinging, the baffle plate 78 and 
the gasket 70 will contribute. 
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